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The space-time evolution information of high
energy nucleus-nucleus collisions at freeze-out,
i.e. when the hadrons cease to interact, can
be extracted from the two-particle correlation
function. 1 Parameterized in the out-side-
longitudinal (osl) coordinate system, the corre-
lation function is given as:
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where the components of relative momentum
q = p1 � p2 are de�ned parallel to the beam
(l= longitudinal), parallel to the transverse mo-
mentum (o = out), and perpendicular to the
transverse momentum (s = side). The � is the
chaoticity parameter or strength parameter and
has the value of one in the ideal case2. Experi-
mental results, as well as model calculations, of-
ten show that the value of � is less than unity.
A possible interpretation for the e�ect is par-
tial quantum coherence, the �nal-state interac-
tions, �nite resolution in the momentum di�er-
ence, and the resonances decay. A crucial ques-
tion is what physics can we learn from the cor-
relation measurements, speci�cally, from the �-
parameter? This is the focal point of the present
report. In this work, pion correlation func-
tions are derived from events generated by the
relativistic quantum molecular dynamic model
(RQMD) 3 to investigate the physics in the pion
HBT �-parameter.
Figure 1 shows the pion HBT �-parameters

as a function of freeze-out time in Au+Au cen-
tral collisions at

p
s = 200 AGeV . Due to
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Figure 1: The � parameters as a function of
freeze-out time in Au+Au central collisions atp
s = 200 AGeV . The light histogram shows the

pion time pro�le (arbitrarily normalized).

expansion and/or resonance decay, the correla-
tion functions are not in perfect Gaussian shape
and the �-parameter extracted from Eq. (1) is
less than unity. However, within the time win-
dow of �t = 10 fm=c, the correlation func-
tions are much closer to the Gaussian shape and
the � is unity. In a time integrated window,
(�t = 0 � ti; ti = 10; 20; 30::: fm=c), the � de-
creases and it eventually reaches the total time
integrated value. This means that whence se-
quential freeze-out occurs, whether due to reso-
nance decay or expansion, the summed source is
not a Gaussian even it is at a given time inter-
val. As a result, the correlation function is de-
stroyed and the �-parameter from the HBT mea-
surement becomes less than 1. The experimental
measured � parameter is less than 1 may be in-
terpreted as an evidence of sequential freeze-out
in heavy ion collisions.


